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AUTHOR: Klyachko, Yu. As S07 /32-24-11-1/57 
TITLE: ondeleyev and Modern Science {(Mendeleyev i sovrezennaya 
nauka ) 
PERIODICAL: Zavodskaya Laboratoriya, 1956, Vol 24, ir 11, pp 1299-1304 
(USSR) 
ABSTRACT: In December of this year the VIII. Mendeleyev Conference for 


General and Applied Chemistry 7111 take place. (A notice 
stated that the VIII. Mendeleyev Conference would take place 
in March, 1959, instead of this December). The Conference 
comes at a time when the acceleration in production in the 
chemical industry (and especially for synthetic materials) 
determined by the May asseably of the TsK of the KPSS is 
taking place. D. I. Mendeleyev waa a great revolutionary in 
chemistry, because the development of science does not cose 
about through an “evolutionary. mechanis=” (Ref 1). Perlodic 
regularities play an important part in natural science, since 
they express an objective dialectic of the inorganic world 
as well as the transfornation of quantity into quality. This 
Card 1/3 regularity or law serves as a starting point (anong others) 


mer 
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Mendeleyev and Modern Science 


Card 2/3 


S0V/32-24~11-1/37 


for the Pauli Principle in the investigation of the structure 
of the atom shell and in the study of the distribution of the 
elementa in the earth. From periodic regularities the science 
of geochemistry has developed through the work of Ool'd- 
shmidt and Fersman. In the fieli of analytical cheniatry 

& systematio study of the physical-chemical properties of the 
6roups of elements has begun, as, for example, in the work of 
Te Moeller (Meller) et al,(Ref 12), A. F. Kuteynikov (Ref 13), 
and I. P. Alimarin and Ye. 8. Praheval'skiy ot al. (Ref 14). 
The work of K. B. Yatsimirskiy (Ref 14), Charles (Charlz) 

(Ref 19) and ¥. I. Kuznetsov (Ref 20) is consistent with the 
periodic system of the elements. The Mendeleyev theory of 
solution is adequately expressed in the "Composition-Proper- 
ties" diagram, which has been. further developed in the writings 
of N. S. Kurnakov, A. K. Babko and I. V. Tananayev. Mendeleyev 
strongly criticized the subjective-idealistic nature of the 
Ostwald energy formulation (Ref 29) despite his personal 
contact with Ostwald's collegues Butlerov and Yagner. In 
addition to his physical-chemical work D. I. Mendeleyev: 
contributed to the development of industry in Russias, irriga~ - 
tion of the’ Volga Region , and the conquest of the stratosphere 
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TITLE: Investigations Concerning the Theory of the Electrochemical 
Phase Analysis of Alloys (Issledovaniya po teorii elektro- 
khimicheskogo fazovogo analiza splavov) 


PERIODICAL: aay Laboratoriya, 1956, fol 24, Nr 11, pp 1308-1314 
USSR 


ABSTRACT: It has been shown (Ref 1) that the basis of this analysie ie 
the relative polarizability of the phases. Koch (Kokh) et al. 
(Ref 2) were later able to obtain interesting results, dut 
only for steel. In the work reported here only nickel alloys 
wore investigated. Already existing methods (Ref 3) which were 
developed by N. I. Blok et al.(Ref 4) were used in the ex- 
periments. The samples used underwent a preliminary thermal 
treatment (three kinds), according to the advice of 0. ¥. 
Estulin. The separation of phases took place in the following 
ways 1) Separation of the inter-netallic compounds froa the 
carbides by the TaNIIChM method (Ref 3) - anodic dissolution 

Card 1/3 of the sample in the electrolyto: 5% FeS0,.7H,0 + 3.5% Naci + 
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807/32-24-11-3/37 
Investigations Concerning the Theory of the Electrochezical Phase Analysis 
of Alloys 2 
5% H,80,, using a current density of 0.025-0.05 ampere/cn 


over a period of 1-1.5 hours; 2) according to the method of 
N. I. Blok et al. (Ref 4) - 0.9% (NH 428%, + 0.9% citric acid, 


0.05 Amupere/on* + 3) The Blok method = 1150 ml methanol + 50 al 
HCl (d=1.19), 0.05 Anpere/on* » cooling; 4) new method - 15% 


NaCl + 205% tartaric acid, 1.0 Anpere/cn*. The measurement of 
the anode potential was carried out using a LP-§ tube volt- 
meter. The measuring apparatus (diagram) was used jointly 
with a TaNIICMN-2° electrolyzer. The dissolution occurred at 
almost the same potential in all cases, apparently at the dis- 
solution potential of the passivated, anodically polarized 
metallic primary phase. This potential varies with the con- 
centration of the alloy elements in the solid sclution. A. 
temperature increase leads to a decrease in potential, ap- 
parently because of a depassivation. An increase in current 
density leads to a marked, periodic fluctuation of the soten- 
tial. The use of the YVIAM. carbide electrolyte, which exz- 
hibits a greater electrical resistance, allowed the carbide 
Card 2/3 separation to take place at a ducreased current density 
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Investigations Concerning the Theory of the Electrochemical Phase Analysis 

of Alloys : . 

(0.05 Aapere/ca”). Especially important was the observation 
that with aqueous chloride electrolytes an inerease in current 
density decreases the polarization potential. On the basia of 
the experimental results obtained, which are stated in seven 
points, detailed explanations are given and corresponding 
conclusions are drawn. There are 6 figures, 3 tables, and 
4 references, 3 of which are Soviet. 


ASSOCIATION: Tsentrai‘'nyy nauchno-issledovatel'skiy institut chernoy petal- 
lurgii (Central Scientific Research Institute for Ferrous’; 
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Klyachko, Yu. A., Ismanova, T. A. 


[in sort 


SOV/32-25-4-3/71 


Methods of Determining Hydrogen Depending on the Chemical Con- 
position and Structure of Steel (Motody opredelentya vodoroda v 
zavisimnosti ot khimioheskogo sostava 1 struktury stali) 


Zavodskaya Laboratoriya, 1959, Yol 25, Sr 4, pp 396-396 (0S5R) 


fhe movt used methods for the hydrogen deternination in aetals 
employ a heating or melting of the metal in the vacuum. To de- 
termine the application possibilities of these sethods for the 
determination of hydrogen in steels cast samples were exasined 
in the present caee after quenching in water. The total content : 
of H, in the samples was determined after the vacuum melting 


(VM); the content of hydrogen was then examined by heating in 
the vacuum (HV), and the kinetics of the hydrogen precipitation 
was examined for a storing of samples) under nercury ot room ; 
temporature. The following statements were made: In steels with | 
Ti, ¥, and Mn with a content of sore than 0.5% C, a reduced 
hydrogen content was ascertained by the HV method (represented 
graphically in figures a and >) which also applies to carbon- 
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SOV/32-25-4-3/71 
Methods of Determining Hydrogen Depending on the Chenical Composition and 
Structure of Steel : 


aceous (more than 0.5% ¢) steels (Pig v) #0 that these types of 
steel can only be analyzed by the YM method. Steels containing 
Nb and Ni (with any content of C) as well os aluminus- and 
chrome-containing steels (with low content of C) give good re- 
sulte in the hydrogen analysis by the HV method. In alloys with 
martensite structure, the martensite disintegrates at the tem- 
peratures of BY and. the formation of a ferrite and carbide phase | 
can take place; this increases the mobility of the hydrogen, and 
results in better precipitation. Por alloye with "movable" 
hydrogen a storing cf samples under mercury is therefore recon- 
mended unless the hydrogen analysis is done inmediately after the 
preparation of. the Samples. Thero are 4 figures and 6 references, 
5 of which are Soviet, 
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Akademiya nauk SSSR. Komissiya po analiticheskoy khimil 


Analiz gazov v metallakh (Analysis of Gases in Metals) Moscow, 1960. 304 p. 
(Series: Its: Trudy, tom. 10) Errata slip inserted. 4,000 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Institut geokhimii 1 analiticheskoy 
khimii imeni V.I. Vernadskogo. Komissiya po analiticheskoy khimii, 


Resp. Ed.: A.F. Vinogradov, Academician; Ed. of Publishing House: A.L. Bankvitser; 
Tech. Ed.t V.V. Bruzgul!. 


PURPOSE: This book is intended for laboratory peraonnel concerned with gas 
analysis in metals. 


COVERAGE: This collection of articles ig based on materials of the Commission on 
Analytical Chemistry AS USSR on problems dealing with gas analysis in metels. 
The articles present data on: 15 The vacuum-funion method, developed by Euro- 
pean scientists and the Soviet scientists N.P. Ghizhevskiy and Yu.A. Klyachko, 
for the analysis of gases in steel and aluminum, and now applicable to analysis 
of gases in other metals. 2) The research of 2.M. Turovtseva and coworkers at 
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Analysis of Gases in Metals SOV/4617 


the Institute of Geochemistry and Analytical Chemistry imeni V.I. Vernadakiy 
AS USSR, Moscow, making it possible to evaluate the practicability and fields 
of application of the different analytical methods. 3) The contribrtions of 
Yu.A. Klyachko and coworkers in their study of thermodynamic gethods for the 
evaluation of suitable conditions for carrying out analysis. 4) The deter- 
mination of gases in metala by the sulfurous method as developed by A.K. Bab- 
ko. 5) The spectrum isotope method for the determination of hydrogen as 
developed by A.N. Zaydel' and coworkers. The authors of these articles sys- 
tematize and review critically the various analytical methods, describe the 
apparatus used in analysis, and indicate the basic trends of research. Ref- 
erences accompany most of the articles, 


TABLE OF CONTENTS: 
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metallurgil - Central Scientific Research Institute of Ferrous Metallurgy, 
Moscow]. State of Gases in Motala and Mathode of Determining Them 
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8/180/6 0/000/006/015/030 
£201/8391 


AUTHOR; (lyachko, Yu.A. (Moscow) 


TITLE; Macromolecular Structure of Liquid Metals and 
Interactions of Macromolecules 


PERIODICAL! — Iaveatiya Akademii nauk 8588p, Otdeleniye 
tekhnicheskikh nauk, Metallurgiya 1 toplivo, 
1960, No, 6, Pp. 85 . 87 _ 


TEXT; The author reviews briefly the history of metal science, 
This review is followed by a restatement of the author's own 


‘theory of macromolecular and Micelle structure of liquid and 


solid metals, first proposed in 1935 (Refs, 3, 4). According | 


to this theory the Size of a region in which short-range 


order is preserved (a macromolecule) is governed by the mean nr, 
free path of electrons in a crystal lattice. This path is of 


the order of 19720 cm at room temperature, rising to lo cm 
low temperatures, The theory yields some interesting ideas on 
the structure of alloys of the solid solution, intermetallic 
Compound and eutectic types (all in liquid state), utectics 
are regarded as molccular compounds with Comparatively weak 


- 723220011-3" 
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Macromolecular Structure of Liquid Metals and Interactions of 
Macromolecules 


interaction, between small ™ACromolecules of two saturated 
Solutions (this confirms Daniloy', ideas), 


There are 23 references; 16 Soviet and 7 nNon-Soviet, 
SUBMITTED: august 26, 1960 _ 
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CHISTYAXOVA, YoMes KLYACHKO, TYaede. 


Relative determination of oxygen in titanium by the 
nontransforsed C-phase at various ceusarstueee of haraeaicg, i 
Kou. anal, khin, 12:121-125 160. (MIRA 13:8) 


(Titaniun--Netallogra 1 tant un--Oxy, 
(Phase ay) and anny eecrateey) 
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__KLYACHID, Tu.A,; CHISTYAKOVA, Te.Me 
Determining oxygen in ti tentun and sirconium by the vacuus seelts 
method. Trudy Kom, anal. kiim., 12:126-131 '60, (MIRA 13:8) 
(Pitaniu—-Orygen content) (Zircontus—Oxygen content) 
Se - (Vacuum seta llurgy) : 
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(Yacuum metallurgy) 
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8/081 /61/000/020/028/089 
Bt47/BI47 
AUTHORS: Klyachko, Yu. Ae,» Kunin, Le. be 


TITLE; Physicochemical prinoiplea of gae deteraination in metale by 
the method of vacuum melting 


PERIODICAL: Referativnyy shurnal. Khimiya, no. 20, 1961, 104, abstract 
20D30 (8b. tr. Teentr. nomi. inet chernoy metallurgii, no. 19, 
1960, 94-109) - 


TEXT: The authors etudied the factors affecting the accuracy of gas 


determination in metals and developed methods for na investigations 


on the development of efficient analysis conditions. 


Abstracter's note; 
Complete translation.] 
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3117 
AUTHORS; Klyachko, Yu. Aas Kunin, L. L., Chistyakova, Ye. Me 
‘ (7 nec ccaamemnietla : ; . . 
TITLE: Effect of an empty bath on the coupleteness of extraction 


in gas analysis in metals by the method of vaouun melting 


PERIODICAL:  Referativnyy shurnal. Khimiya, no. 20, 1961, 104-105, 
abstract 20D31 (Sb. tr. Teentr. n.-i. inet chernoy 
netallurgii, no. 19, 1960, 123-126) 


TEXT; It was found that not all processes of reduction of oxides took 

place with formation of carbides under conditions of vacuum melting in a 
graphite crucible. No carbide phase was established by phase or X-ray 
structural analysia in alloy reguli obtained after extraction of gases / 
from an Cr.3 (8t. 3) steel sample, In steel regulus from St. 3 with 

10% T1, both methods showed the existence of carbide and carbonitride oR 
phases. Thus, the reduction meohanism of oxides depends on the metal . 

nature, and must be studied individually for each case. It was also shown 

that there was a large quantity of suspended graphite particles, “graphite 
foam", in the upper part of a bar kept at higher temperature (~ 2000°C). 
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8/081/61 /000/020/029/089 
Effect of an empty bath on... B117/B147 


This "foam" thickens the upper part of the Fe bath, thus impeding the WA 
removal of gas bubbles @scaping from the metal. Since it is possible ame 
that the gas is not removed completely due to the thickening of the bath 
during long thermal retardation, it is convenient to use the metal of the 

bath with the lowest gas content in order to shozten the degasification 
process. The amount of poorly melting metal samsles to be filled in aust 

be limited by the total duration of extraction $1.5 hr at € 1750°, 
Abatracter's note: Complete translation.) 
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AUTHORS: Kiyachko, Yue Aes Kunin, L. Lo, Chistyakova, Ye. M. 


TITLE: Precise formulation of the method of determining nitrogen in 
steel by the method of vacuum melting 


PERIODICAL: Referativnyy shurnal, Khimiya, no. 20, 1961, 120, abstract 


200119 (Sb. tr. Teentr. nei. inet chernoy metallurgii, 
/ AOe 49, 1960, 127-431) , 


next; thd authore studied the possibility of determining Mo in steel on 

the basie of thermal dissociation of nitrides. Under conditions of : 
vacuum melting, the direct decomposition of nitrides is accompanied by , 
other processes promoting the separation of M2, #.g., dissolution of a — 
nitride-forming metal in the Fe bath, and formation of carbide. The 

authors caloulated values of the dissoolation pressure of nitrides for 

some metals taking account of the three disscoiation mechanisue mentioned. 


They found that Mo, 84, and ¥ nitrides aay be eanily decomposed in vacuus 


at 100°C. Al, Zr, U, T4, and Th nitrides do practically not djesooiate 
in vacuum at €172790. With the use of an Fe bath, the elastf#ity of 
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KLYACHXO, Yu.A.; LABUP'YRY, Yo.D, ¢ MIL‘CHEY, Y.4, 
Potentiostat for electrochenical analysia, Zav.lab. 26 no.2: 


217-219 '60, (X2RA 13:5) 
1, 78 ' . 
sain nauchno-{seledovatel'skiy institut chernoy 


(Flectrochentcal analysis) 
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New Method of Determining Gases in Metals LL ba a a a 
le tae B015/B056 


(0.03% C, 0.017% Mn, 0.024% 8, 0.01% P, 0.2% Cu, 0.14% Bi, 0.02% Cr, 
traces of 81). An electrolyte (150 g/l Mac) and 25 g/1 Rochelle salt) 


was used at a ourrent density of 0.6 a/cn’, and electrolysis was carried 
out with the potential, temperature and pi being controlled (Table 1). 
Mase spectrometrio analyses using D,0, made by 8. N. Fedorov, shoved 


that the gas separation took place from the metal and not from the eles- 
trolyte. Analytical results obtained by the sethod described as well as 
by the vacuum melting method (Tables 2,3) show that the hydrogen con- 
tained in the oryatal lattice of the metal ae sell as the adsorbed one, 
may be determined by anodic dissolution. The latter is determined by 
repeated anodic dissolution, with an “uncovering” of the inner metal 
faces, and, according to D. P. Saith (Ref. 5), an “uncovering of the 
ptructure” taking, place, which is confirmed by vacuum melting date. 

Pata on nitrogen’Hetermination dn Armco iron lead to the assumption that 
in thie case nitrogen is dissolved in iron in "mobile" fors, such like 
hydrogen. There are 5 tables and 6 references; 3 Soviet, * US. end 

2 Gersan. 
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bee a kee eee? BO 15/B066 
AUTHORS: _ Kiyachko, Yu. As, Shapiro, M. M., and Yakovleva, Ye. ¥. 
TITLE: Phase Analysis of Mitrided Low-carbon staid anion Also 
Contain Mobium Pre) ee ae 
PERIODICAL;  Zavodekaya laboratoriya, 1960, Vol. 26, No. 11, ae 


‘PP. 1219-1223 


TEXT: The problem of niobium distribution among the phases in nitrided 
steels is complicated, and publications contain contradictory data 

(Ref. 1) regarding the phases in the binary systems Nb - C and Nb - 5. 
Brauer and Lessor (Ref. 2) found that in the system Nb - NOC - HDB the 
NbC has a cubic lattice of the NaCl type. The present authors 
investigated the composition of the phase components of niobium in steel 
alloys with low carbon content, but of three different composition, i.e. 
the steel types 9H 694 (B1694)\"9W 647 (£1047) )*and 91 851 (B1651)I¥ They 
used two methods of anodia dissolution: once in an electrolyte of the 
TSNTIChM (15% NaCl, 2.5% tartario acid) at a ourrent density of 1.2 a/cn? 
and a temperature not exceeding 20°C, and, in parallel, with the same 


‘Card 1/2 


= ae 


PuMMcIMeON 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723220011-3" 


Pied 


' 5.5200. 
AUTHORS! 


TITLE: 


PERIODICAL: 


"APPROVED FOR RELEASE: 06/19/2000 


LEM LEGTis 8 BSCR ORNS SNS Er et CEACRDP SD 00s FoROCOZ 222 20011-> 
—— , aveempe PS izeenes 
ae 87793 7 
1279) 1262, 053 ches yee 2/001/036 


Klyachko, Yue A- and Chistyakova, Ye. H. 

A Thermodynamic Method of Determining th* Conditions of the 
Analysis of Gases in Metals and Its Application for Working 
Qut Analysis Methods 


Zavodskaya laboratoriya, 1960, Vol. 26, Wo. 125 PPs 1335-1338 


TEXT: The comparative determination of the extraction temperature of gases 
from various metals (Refs. 423) may be carriad out by means of thermo- 
dynamic methods, the quantities Poo and Pye being calculated from the 


equation 


log P = - AP/4e575T. 


where OF denotes the change in the free ener" vize, in the process 
y 


Card 1 /4 


APPROVED FOR RELEASE 
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where this change is determined as the difference 


OF, - (1/y) OF: 


OF, denotes the change in the free energy of the reaction 


: 06/19/2000 
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87703 
A Thermodynamic Method of Deternining the 5/032/60/026/012/001/036 
Conditions of the Analysis of Gases in Metals BO020/3056 _ 


and Its Application for Working tt Analysis Methods 
<e> + (1/2)(0,) » (CO) and AP, the change in the free energy of the ree 
action x <Me> + (y/2) (0,) = <He,0, > + Metale with high affinity to carbon 


are able to form carbides, and thus to facilitate the reduction of the 
oxide or the dissociation of the nitride. Por noncarbide-forming metale, 
the use of a bath may be of importance in the analysie for facilitating 
extraction. In this case 

AF = OFoo - (1/1) Due io + (x/7) OF 01. holds for the 


extraction in the bath. The thermodynamio calculations carried out by the 
authors show that the carbide formation favorn the determination of oxygen 
and nitrogen in Ti+, Zr-, Th+, and V-containing alloys; liberating the 
gases from Mo-, Si~, and Al-containing alloys i# facilitated by alloying 
the metal investigated with iron. Analysis corditions nust be chosen by 
taking account of the characteristics of the netals concerned. The authors 
determined the molar heats of mixing of various metals from the phase 
diagrams. After calculating the reaction energy as well as the entropy of 
a solution of a given concentration, an equation may be set up for the 
chemical potential of the liquid and the solid phase at the same tempera- 
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97 (03 
A Thermodynamic Method of Determining th. “/'012/60/026/012/001/036 
Conditions of the Analysis of Cases in Metals 2070/B056 


and Ite Application for Working out Analysis Methods 


ture. The condition for equilibrium ig the equality of the chemical 
potentials, In thig Connection, a relation between the temperature (T°K) 
and the concentration of the Component B in the liquid and in the solid 
phase ig set up, which permits determining the heat of mixing from the 
phase diagram of binary alloys. ds the heate of solution and mixing are 
Calculated by means of a simplified approximation, also the thernodynaaic 
ned may differ from the experinental valugs, Moreover, the — 
phase diagrans obtained by different authors Very often differ from one 
another. Por the analysis of gases in netals by the method of the vacuun 
melt, the amount and the sign of the ‘energy and-heat of Mixing must be 
known. For analyzing the gases, it 18 assumed that at negative values of 


the volatile Component decreases nore than in the case of an ideal solution, 
which obeye the Raoult law. By using specially selected baths, the 
quantity of the adsorption-active sublimate may be reduced, and the | 
analytical results may be precisely formulated. The method suggested wag 
used to work out a method of gas analysis in metallic manganese. The tank 
was produced fron iron, copper, and nickel. There are 3 figures, 2 tables, 
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and 8 references: 7 Soviet and 1 us. 
‘ 
SSOCIATION: Tsentral'nyy nauchno-issledovatel! skiy institut chernoy 


metallurgii im. I. P. Bardina (Ce 
.P. ntral § 
Inetitute of Ferrous Metallurgy inent (oni 
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KLYACHKO, Yu.d.3 SHAPIRO, M.M.y YAKOVLEVA, Ye.F. 


Phase analysis of nitrides in steel and alloys. Biul. Inst. 
metaloker. 1 spete. splav. AN URSR no.6159-63 '62, (MIRA 15:2) 


1. THentral'nyy nauchno~Lesledovatel! skiy institut chernoy wetallur- 
(Nitrides) 


gil iment 1.P.Bardina 
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8/133/61/000/007/009/017 
A054/A129 
AUTHORS < — Kiyachko, Yu. Avs Larina, 0. D. 
TITLE Physical forms of hydrogen in steel 
IO 11. noe 7) 19621 60% ~ 607 ‘ 
PERIODICAL: Steal’, noe Tr tees 
TEXT There are no reliable methods to determine the various physio 
t 


ffect 
forus have & considerable @ 
in metal, although these . eer 
POs apeaear pop the metal. A combined method bel se de ieee an 
one acrrarent ES rogen forme is suggested; it coe ate (ORIONS Nae aaa 
Ne Nee ctrcsnenieal analysis. Stainless C109" er Fe cereals 
oak armoo iron rolled sec ons an at 
K2nn (K2kp) steel rods and os tag pg eear ee pepe 
ed out with the Perret 
Yeon net oe Say enum beeing the sins te Ta Ter rape #8 
, 1e for the dete a x apes | 
epee te ae the cocurrence of hydrogen in the owing sag ae 
iasorbe wr cee “men berytgeeni % in the eet ntion et the aa matrix 
is sen a 
troohenicel wetiiods, Mine anodie ee iition of the actal, 2) Molecular hydrogen. 
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Tis type of hydrogen can also be determined with the eledtrachenical method, It 
. can be found in the micropores of the metal and in adsorbed condition on the inner 
surfaces, 3) Oxidized hydrogen, As proved by vacuum melting, hydrogen bonded 
_ with oxygen or with hydroxyl groups glen aan in ateele in which hydrogen is 
not easily adsorbed and which solidify under Oxidising conditions and which are 
very porous, 4) Hydrogen {n hydrocarbides, Hydrogen is adsorbed in the carbide | 
phase of the metal; when the carbide phase disintegrates, the hydrogen content 
suddenly drops, The above four forms of hydrogen were not: found in all the steels 
tested, In stainless OKXnHIQNGT steel there was hydrogen in adsorbed and molecular 
form and in the carbide phase, ‘The amount of ads hydrogen in this stainless 
steel was about 40% of the total hydrogen content, The anodic deposit of this 
' gteel which consists mainly of titanium and chrome carbides also contained a oon~- 
siderable amount of hydrogen, In Kzkp rimming steel there is hydrogen bonded with 
oxygen or hydroxyl groups, All test methods revealed about equal amounts of oxi- 
dized hydrogen which in this steel evidently originate from the water-vapors ad- 
sorbed, In armeo iron there was mostly adsorbed and oxidized hydrogen, By deter- 
mining the hydrogen content in various steels and the form in which it occurs it 
will be possible to study more thoroughly the effect of hydrogen on the physical 
and technological properties of steel. There are 4 tables and 13 references: 
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Physical forms of hydrogen in steel | 1n33/61/000/007/003/017 
| ML Boviet-bloo, 2 non-Boviet-bloes. 
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PHASE I DOOK EXPLOITATION SOV/5994 


Akadentya nauk Vkrainskoy BSR, Institut netallokeraniki 1 
apetelalinykh eplavoy, Seminar po zharoctoykia astertalas, 
K yay, 1960. ’ : 


Trudy Seminara po rharostoykia materialan, 19-21 aprelya 1960 g. 
Byulleten' no. 61 Knintchenktye avoystva t metody analiza tug- 
oplavktkh ‘soyedinenty (Transactions of the Seminar on Heate- 
Resistant Haterials of the Insitute of Powder Hetallurgy and 
Special Alloys of the Acadeny of Setonces of the Uyrainian 

~ SSA. Held 19-21 April, 1960. Bulletin no. 6t Chenical Pro. 
perties and Methods of Refractory Compound Analysis). Kiyev, 
Izd-vo AN UkrSSR, 1961. 12% p. 1500 copies printed. 


- ; Sponsoring Agency: Akadeniya nauk Ukrainskoy SSR. Institut 
: metallokeramiki 1 speteial'nykh spiavov. 


Editorial Board: I. Ne Prantsevich; Ge Ve Sannonov, Resp. E6.3 
I. M. Fedorohenko, V. N. Yerenenko, V. V. Grigor'yeva, and 
T. Ne Nesarchuk; Tech. Edo: A. A. Matveychuk. 
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Transactions of the Seminar (Cent <). : £0V/5998 


PURPOSE: This collection:of articles in intenced for chealate, 
engineers, workera at sefentific reeearch institutes and plant 
laboratories, senior studente, and aspirante at chenical and 
metallurgical echools of higher education. 


. COVERAGE: Articles of the collesticn present the results of 
é studies of thé chemical properties cf refractory compounds 
i foarbides, borides, nitrides, phosphorides, silicides), re- 
ractory and raro metals, and their alleyn, and soce original 
methods of analyzing these materinls, which sre now being 
utilized in the new fields of engineering. No personalities 
are mentioned. Each article ie acccapanied by references, 
mostly Sovict, : : 


TABLE OF CONTENTS: af 

Foreword 3 
Sansonov, 0. V. Refractory Compounds, Their Properties, Pro- 
tard 25 _— 
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" Transactions of the Seminar (Cont.) SC¥/5994 


. « Guction, and Role in Modern Engineering 5 


Nazarchuk, fT. N. Boron Carbide. Chemical Properties and Kethods 
of Analysis 30 


Kosolapova, T. Ya., and @. V. Samsonov. Chenical Properties of 
Chromium Carbides and Methods of Their Analysis - 38 


Kugay, L. N. Chemical Properties of Bortdos of Transition and 
Rare-Earth Metals and Kethods of Their Analysis aS 


Shecherbakov, V. Qe, Re Me veycenene and Z. K. Stegendo, Analysis 
° Ttanius,U0hroafue, and Zirconium Dorides 


Kiyachko, Yu. Aer Pa M. Shapiro, and Ye. Ya, Yakovleva, Phase 
—Kabtysis-of et rot-rttrid les in Steels and Alloys 


Popova, 0. Io, and Ge T. Kabannik. Chemical Properties and 
Analyste of Hone Nitrides 63 
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B134/B206 


AUTHORS: Kilyaohko, Yu. A. and Chistyakova, Ye. M. 


TITLE: Eotimation of the completeness of extraction in the 
determination of gases in metals by the vacuum melting rethod 


PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 2, 1961, 135-138 


TEXT: To determine the effect of the melting-pot metal on the gas separa- 
tion during gae extraction by the vacuum melting method, the gas separation 
from various metals in different melting pots was automatically recorded. - 
The pressure of the separated gas was recorded with an electronic 3ntl-o9 
(EPP-09) potentiometer at constant high vacuum and constant rate of suction 
Trom the course of the kinetic ourves of the extraction process, the course 
of the reduction of oxides and the decomposition of nitrides can be ascertain- 
ed, and possible secondary reactions can be determined. The latter must 

be avoided for conducting an exact analysis. The tin pot recommended 

for exact hydrogen determination, a nickel pot, and an iron-molybdenua 

pot were testedy yY 12 (U 12) and Cr. 3 (St. 3) steels, as well as metallic. 
manganese, were molten for this purpose. The deat analytical results were 
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Estimation of the completeness ... hie ee 

: Lat B134/B206 

obtained with the nickel pot; unstable gas separation was established for 
the iron-molybdenum pot ae well as for the tin pot. The latter, however, 

. produced the most stable hydrogen results, while the most accurate analyti- 
cal results with respect to oxygen and nitrogen were obtained in the niokel 
pot. Satisfactory results were obtained in the nickel and aleo the 
tin pot for the analysis of St, 3 steel, since in this steel, with a 
higher gae content, slight losses of carbon monoxide and hydrogen do not 
greatly impair the analytical results. The Gas separation from metallic 
Manganese can be determined more accurately in copper pots than in iron 
pots, since work is carried out in the former ata lower temperature 
(1100°C) than in the latter (1500-1550°C), and the manganese sublimation 
oan be reduced. The application of the method described is recommended 
for other gas determinations in various metals and alloys. There are 
3 figures and 3 tables, 


_ ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut chernoy 

metallurgii im. I. P. Bardina 
(Central Soifentifio Research Institute of Ferrous Metallurgy 
imeni I. P, Bardin) ; 
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Quantitative deternination of the signa~phase in stainless steel, 
Zavelab. 27 no.10s1182-1185 '61. (MIRA 14110) 


1, TSentral 'nyy natuchno-issledovatel'skiy institut chernoy | 
metallurgii im. I, P. Bardina. 


(Steel, Stainless) 
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5267/D304 


AUTHORS Kiyachko, yu. Ae, Shapiro, MK. M. and Yakovieva, Ye- PF. 


PITLE:? Separation of phase components from the nickei-base al- 
loys and modern methods of their chesical analysis — 


SOURCE: Akademlys nauk Ukra inskoy gSR. Institut netallokeramixi | 
4 epeteial nykn splavov. Seminar po gharostoykia materi~ 
alam. Kiyev, 1960. Trudy no. 6: Khimicheskiye gvoystys: 
4 mot ogy analine use R eT soyedineniy. Kiyev, Isd- 


TEXT: The authors investigated by the method of phase analysis 
the multi-component refractory nickel-base alloys. The electroly~ / 
tic separation of intermetallic compounds and carbides in Ni alloy? 
containing Al, Tis Mo, W, No and Co was carried out vy methods de- 
veloped at A MIIOHM(T) and at VIAM (II). Flowsheets of the two pro- 
cedures are given and described. It was found that the differences 
petween the quantities of electrolytic deposits, obtained with me- 
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tice (a = 5.11 kX, ¢ = 8.31 kk, c/a = 1.63). These phases containes | 
MeC and Me5.C¢ (only one multi-component alloy disclosed a carbide 


of the Me, type). It was shown that some carbides can te completely 


separated. The authors used colorimetric methods te determine Ai, 
Nb, Ti, Mo, Co etc. It was possible to obtain reproducible and 
stable results in analyzing intermetallic compounds, nitrides and 
non-metallic inclusions. For Al content range 0.00% - 0.01% the ate 
curacy of the method was + 0.0001 -.0.003%. For Nb the absolute ec- 
curacy of the method was + 0.01 = 0.1%, + 0.0035 - 0.02% for Ti in F 
the range 0.05 - 2% and + 0,0001% for Co. Experimental details are 
given. There are 4 figures, 2 tables and 6 Soviet-bloc references, 


RASSOCIATIONs Tsentral'nyy nauchno-issledovatel'skiy institut cher- 
noy metallurgii im. I. P, Bardina (Central Scientific 
Research Institute of Perrous Metallurgy im. I. P. 
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AUTHORS : Kiyachko, Yu. A., Shapiro, M. M., Yakovleva, Ye. F. 


srenennneene et? ; 
TITLEs Separation of phase constituents out of nickel base alloys and 
modern methods of their chemical analysis — 


PERIODICAL: Referativnyy zhurnal, Metallurgiy®, no. 8, 1962, 2 = 13, abstra oe 
axT2 ("Bp tact metalione 4 spets. splavov, AN UkrSSR", 1961, 
no, ’ : ‘ “ 


lide phases of the following composition were singled out: Ni3Al, Nig(T1,A1)> 
Nigtis they are assooiated with almost all the carbides: Mec, Meoy6 on CraQ¢ 
pase. The chemical analysis of the singled out phase constituents f the 
Ni-alloy for the content of Al, Nb, TM, Mo, Co ard other elements, was performed 
by the photocolorimetric method. The photocolorimetric determination of Al is 
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AUTHORS: Kiyachko, Yu. Aes Shapiro, KM. OM.» Yakovieva, Ye. P. 
: Sc iepncinin th OTT ; 
TITLE: Phase analysis of nitrides in steel and alloys . 
_ PERIODICAL: Referativnyy ghurnal, Metallurgiya, no. 8, 1962, 113, abstract 81763 
 ("Byul, In-t metallokeram. 4 spets. aplayov AN Ukr6SR", 1961, no. 6, 
( §9 « 63) : . 
- TEXT: To carry out phase analyses of nitrides and carbonitrides of steel, — 


the method of electrolytical dissolving 4s used with subsequent determination of 

Niby the Kjeldahl method. Electrolysis of Ti-containing ateels pal plore 

an electrolyte of 15% NaCl + 2.5% tartaric acid at 0.6 - 0:7 amp/en® current den- 
sity, The electrolytic deposit is dissolved in a Hp90, + KHSO, + Ker: mixture | 

and N. is sublimated in the form of NH3. If carbonitrides are absent, 4s 
dissoived in aqua regia and Nie 18 determined from m1. Al-nitrides are separated 

out by the chloride method. After disintegrating of the carbides by the nitric- ~ 
acid method, AlN is dissolved by heating in 6% NeOti and Al is determined from the 
filtrate. separation of Nb nitrocarbide is performed in the sane electrolyte —_— 
at 1.2 amp/ome current density. After washing, evaporation and roasting, 
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KLYACHKO, YusAss MAL'TSEVA, V.S. 


Investigation in the theory of electrochemical analysis of metals. 
' Separation of austenite and martensite. Zav.lab. 28 no.53523- 
628 '62, (MIRA 15:6) 


1. TSentral'nyy nauchno-issledovatel'sakiy inatitut chernoy 
metallurgii imeni I.P,Bardina, 
(Steele-Analysis) (Electrochsaistry) 
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AUTHOHS! Klyachko, Yu. ver Shapiro, be Mey Yakoviova, Ye. ) a 
cansvergenenciindamiey ede dO tes 
TITLES joparation of phase components from nickel-base alloys and 


modern methods for their chemical analysis 
PURICDICAL! deferativayy vhurnal.” Khindyoy 00+ V9 1962, 120, adetract 
; 7 190105 (Byul. In-t aetallokerape 4 epets. splavov AN USSR, 
é nOe 6, 1961, eC - 87) © eet 


“no, uw, Nb, and Co are separated clectrochemically. The clements above are © 
deterained photometrically in. the resulting mixture of carbides and inter=_ 
motuliie compoundss Al with Alunminon after feducing ved by ascorbinic, roid 
(al is separated from large quantities of Ti, Cr, ¥, Nb, and other compor~ . 
pats by precipitating a6 oryolite from weak sulfate solutions); ib with 
akeenazo or by photometuring & hexaniobate solutions at 234.5 os TA by the 
peroxide wethod rithout ceparating the accompanying components; Ko by the 
rhotanide method after reducing oot to Mo?* by thiourea in the presence of 
Cugu4) and Co with nitroso Reoalt (the disturbing effect of Ni2* and yet 


a 


“Sats The intermetallic and carbide phases in Wi alloys containing al, v1, / 


a | 
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ie oliminated by decoapcsing the relevant complexes by boiling with HNO,). 
fAbetracter's note: Complete translation.) 
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(Gases in metals) (Absorption) (Vacuum notallurgy) 
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SLYACHKO, Yu.A. SHAPIRO, M.M.3 YAKOVLEVA, Ye.F. 


Analysis of nonmetallic inclusions in stainless steel. Sbor, 

ar TSNIICHM no.24:64-74 '62, (MIRA 15:6) 
(Steel, Stainless—Inclusions) 
(Nonmetallic materiale—Analysis) 
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Analysis of nonmetallic inclusions in carbon steel. Sbor, trud, 
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(8teel~-Inclusions 


(Nonmetallic materiale—Analysis) 
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KLYACHKO, Yu.A.} IZMANOVA, T.A.} BUYANOV, N.V.3 TULEPOVA, I.V.3 SUKHOVA, 
erp ante ER | 5s 
Spectrochemical method of analysing normetallic inclusions in 


steel. Sbor. trud, TSWIICHM no.24182-86 '62, (MIRA 1536) 
‘(Steel--Inclusions) (Nonmetallic materials——Spectra) 
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_BLYACHKO, YusAes LARINA, 0.D,_ 


Eleotrochesical method of determining hydrogen in steel, Sbor, 
trud. TSHIICHM 0.248 5613 "62, (mt MIRA 1516). 
(Steelewiydrogen content) (Electrocheatstry) 
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trolytic isolation and chemical analysis of iron tungstide 
orgie be in dron-base alloys, Sbor. trud. TSNIICHM no.2ht . 
W=38 ‘62, (MIRA 1526)» 


(Iron alloyse-Analysis) (Intermetallic compounds—Analysis) 
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KLYACHKO, Yu.A.j KUNIN, LL. CHISTYAKOVA, Ye.M, 


Deteraination of hydrogen in aluminum, Sbor, trud. TSNIICHM 
no.2bihIdsh 162, 


(MIRA 1536) 
(Aluainus--Hydrogen content) 
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KLYACHKO, Yu.A.y SHAPIRO, M.M.y YAXOVLEVA, Ye.F. 
Erin trecnrinttrane 


Phase analysis of chromium steels allcyed with tungsten, molybdenum, — 
vanadium, and niobium, Sbor, trud. TSNJICHM no.24:45-51 ‘62. 
(MIRA 1516) 
(Chromiun steel—Analysis) 
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KLYACHKO, Yu.A.s CHISTYAKOVA, Ye,M.; LABUT'YEV, Yu.D. 


Vaouus chromatography for the determination of gases in metals. 
Sbor, trud, TSNIICHM no.31:67-88 163. (MIRA 1637) 
(Gases in matals--Analysis) (Chromatographic analysis) 
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KLYACHKO, Yu.A.} CHISTYAKOVA, Ye.M. 


Determination of gases in chromium, Sbor. trud. TSNIICHM no.3ls 


163, (MIRA 1637) 
ie aan ipa (Gases in metals—-Analyeis) 
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ALIACHKO, Dy Waohes TARPVLEVA, Ye.F. 


‘piracwatiaind phase analysis of iron and nickel-base alloys, 

Sbor, trad, TSNIICHM 10,311135-143 '63. (MIRA 1687) 

(ALloya—betallography) (Phase rule and equilibriua) 
Eeesronnomioe? analysis) 
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KLYAGHKO, XueAej IZMANOVA, ToAey CHISTYAKOVA, Yo.M, 


Determination of gases in nolytdemin sheet, Zav.lab. 29 no.82 
923-924 ‘63. —. (MIRA 16:9) 


1. TSentral tnyy suite Sasicdatel gay institut chernoy mee 
tallurgif imeni 1,.P.Bardina. 
(Gases—-Analysis) (Molybdenum—Asalysis) 
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Determination of gases in tungsten. Sbdok’, trud. TSNIICHM - no.3lt 
133-134 . (MERA 1637) 
sis) (Gases in metals—Analysis) . 
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. [ACCESSION NR1 AP400SO78 Bo 8/0032/63/029/012/1425/1427 < 
- | avtiions Klyachko, Yu, Acs Usmanova, T. A.3 Chistyakova, Ye. Me 
en ae cnen ential 


j TITLEs Determination of the oxygen, hydrogen, and aitrogen contents 
jin tungsten, niobium, and tantelun ages 


| source: Zavodskaya laboratoriys, v. 29, no. 12, 1963, 1425142) 


. 


he 


+ | TOPIC TAGS: tungsten, niobium, tantalus, oxygen determination, 

: vacuum melting, tantalum carbides, tungsten carbides, niobtus 

; Carbides, nitrogen determination, hydrogen determination, vacuun 
| fuston method ‘ 
4 


Ps anata ay rane ye 


| apstRActs Because the conventional vacuum-fuston method with fron 
; fluxing bath for determining oxygen, hydrogen, and nitrogen in metals 
J £e not reliable in the case of tungsten, niobium, tantalum, and their 
| carbides, a new procedure, applicable to these metals, was developed, 
yee tungsten, Cantalum, and niobium, the {ron fluxing bath {is replaced 
by cobalt, nickel, and Mickel, respectively. The use of cobalt and 
imickel as fluxing metals provides higher fluidity of the seles and 

| quantitative evolution of the gases to be dateramined. The concentra« 
caer irs the analysed metals {n the melts should aot exceed 302%, The 
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| : re 
' €luxing bathe are degassed at 1900C. for 10—15 min, and liberation of — . 
| the gases is carried out at 17$0—=-1800C, With the nickel fluxing bath, | 
; oxygen is determined with a relative error of 2% in niobium and 5% «= | 
'4n tantaluea. The procedure is. aiso applicable for the determination | 
4 the gases in the carbides of these metals. Orig. art. has? 

tables. 


| ASSOCIATION: Teentral'ny*y nauchno-issledovatel'skiy institut chernoy 
| metallurgti (Central Scientific Research Institute of Ferrous Mecalhagy) . 


| SUBMITTED! 00 pate Acq: = 19Dec63 ENCL: 00.” 
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TITLE: “The ef face Ot Vacils effect of. ‘Vacuuming. ‘and lectrostag temelt! g on the content of gas S aaae 
and non-metallic Inclustons In steel VE 


I 
SOURCE: AN SS5R.- _fomlaalat go titel neahlnog egy, Gezy* v Iltom 
metatle (Gases In cast metals). Moscow, Izd-vo Nauka, 1964, 36-38 
TOPIC TAGS: cast stee!, ‘gas saturation, degasi fication, stee! bearing strength, - 
steel vacuuming, elactrostag act hie ates): porosity, stcel Inclusion / steel 


ShKhI5_ ib 


Aeraaer: The authors studied the cuitent of gases and non-metallic inclusions tn_ 
steel type ShHKhIS, smelted tn accordance with the convertianal technological pro- 
cesses and also by remelting methods: elactrosiag, doutle electrostag, vacuum- 

arc and electrostag with subsequent yacuum-arc remelting. {The purpose of the work 
was to check the degree of contamination of the metal by gases and non-metallic 
inclusions In all the different types of melts. The basic ShKHIS steel was smelt- 
ed In an open electric furnace at the Oneprospetsstal’ works. For electrusteg ree 
melting, the Ingot of the base meta! wes rolled to e diameter of 170 m=. The 
cot rod was remelted In an sel petcoeteg Installation to a crystallization 


isa 
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but not to thelr disappearance. The main inctustons, dipending on the type of 
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agent 300 mm In diameter and. 1650° en tw helght. In the remelting, ANF-6 flux wa 


remainder mixtures of $105, FeO, MnO, atc. Vacuumarc remelting of the steel was 
carried out In a type Ts€P-359 vacuummarc furnace with a crystallization agent -: 
having a diameter of 280 of 380 am, The working vacuum was [0"/en Hg. The cheal-" - 
cal make-up of the ShKhIS-steel-remalned:practically unchanged during the remelt~ 
ing. The nonemetalife tnclustons were analyzed by meta! lographic and chemical me« — 
thods. Corundum, magnesia spinel, silicate globules and titanium nitride were the 
principal Inctustons encountered in the steel. Remelting leads to their reduction, 


! : purposes of chealcal sne- = 
lysts; the restdue-of the-non-metaltic Inelustons-was electrolytically separated... 
as a deposit tn Fitterer electralyte:-, The amount of thuse Inclusions was found 
to decrease with remelting; vacuumarc: remelting was found to be particularly 
effective In the removal of aluminum oxide, and the ele:trostag method - In the 
elimination of silicates. A comparison was eatso made of the results of the 
chemical analysis of the non-metallic inclusions with on analysis of the gases tn 
the steel. These results ere presensed: in: setulae -form. The overall content of 
gases was seen to fell off with remelting. The oxygen in the stee! was found to 
7—The-authors cal! attention to the fect. --..- 
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~that- aft three- methods - eb Aira: wai ‘and-gas -analyses)-used-in_ the Ine 
vestigation of the non-metal lic. Inclustons and gases yielded which were In sub- 
stantial agreement. The gases and fnclustons disrupt the crystal structure, caus~ 
ing the generation of various stresses and leading to a shortened lifetime for the fo 
part. A comparison was made of the mechanical strength (its relative value with 7 OBS 
respect to the base melt) of bearing steal. The results of this examination are 
also presented In tabular compilation and shown In the form of a figure. The 2 he 
smaller the quantity of non=-metallic-inclusions, the lenger the service life of the = = .f 
bearing. The relation betwaen the quantity of non-metallic Inclustons and the 
relative service life of the bearing can be analytically expressed es fol lows: 
y = AX“, where A = 0.553 w = 1.06; X la the percentage of non-metallic inclusions 
in the metal; and y Is the ralatlee, service ute sat the: bearing In % Orig. art. 
has: | elgure:s and 3 fabless ad eho Se Sing 


ASSUCIATION: none : 
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KLYACHKO, Yu,A.$ MAL'TSEVA, V.8. 
nn, 


« 


Effect of mixtures of anions on the anodic polarization of s metal. 
Zhur, VKHO 9 no. 31355~356 '64, (MIRA 17:9) 
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Mm ABSTRACT: The authors atudied the effect of potassium oxide on the following pro- | 
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specific surface, apecific volumes and mean radii of pores (note: these three para- 
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by Also .. The potassium oxide does not change the optisum quantity of Al203. The 
activity of a unit volume of the precipitated catalyste is close ‘o that of fused 
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